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With growing scope and complexity of IS outsourcing, a variety of IS ranging from 
transaction processing systems to knowledge intensive applications like knowledge-based 
systems are being outsourced. KBS embrace organizational knowledge and expertise that 
are essential to the firm’s core business and strategic advantage. To capture such 
organizational knowledge, knowledge sharing process is required between clients and IT 
outsourcers. This characteristic sharply differentiates KBS from information processing 
systems that are developed using structured and standardized methods.  
However, few previous IT outsourcing empirical studies have addressed 
outsourcing deals of knowledge intensive systems although there is a need for in-depth 
analysis of specific functional outsourcing. Specially, few studies have considered the role 
of knowledge sharing process in the IT outsourcing context.  
By considering the knowledge-intensiveness nature of KBS outsourcing from a 
knowledge-based strategic management point of view, this paper proposes a research 
model to capture factors that would influence KBS outsourcing success. These predictive 
factors are from three dimensions: properties of shared knowledge, properties of 
organizations, and properties of relationship between organizations. This research model is 
developed after a careful review of existing IS outsourcing, strategic management and 
organizational learning studies. To test hypotheses made, a field survey is conducted 
among Korean companies in the financial industry that have outsourced their Knowledge-
based Systems to external IT service providers. 
Reported results provide preliminary support for the proposed model and indicate 
that a knowledge sharing perspective is useful in interpreting KBS outsourcing success 
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and possibly other knowledge-intensive IS outsourcing success. And the adoption of 
DeLone and McLean IS success model in measuring KBS outsourcing success is proved 
to be fruitful. Implications for practice derived from our findings are then discussed.  
This study shows that the long tradition of IT/IS outsourcing practice can also be 
subject to knowledge management principles that are receiving increasing attention. 
Addressing knowledge-related factors – characteristics of knowledge to be shared among 
sourcing organization and outsourcer, characteristics of the involving organizations, 
together with conventional wisdom in managing inter-organizational relationships will be 
the new approach worthy of future research. Particularly, future studies can be expanded 
into other types of knowledge-intensive IS outsourcing projects; dimensions of the 
knowledge sharing framework and variable instruments are waiting to be further improved; 
and possible moderating or mediating effect undetected between predictive constructs and 
outsourcing success can be explored. 
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Outsourcing of Knowledge-based Systems – A 
Knowledge Sharing Perspective 
1. Introduction  
Today, managers favor the IS outsourcing option due to two dominant considerations: 
transaction costs (Williamson, 1979) and strategic competence (DiRomualdo & Gurbaxani, 
1998). With regard to the increasing attention to strategic considerations, the resource-
based view of the firm (e.g. Peteraf, 1993) and its outgrowth – “knowledge-based view” 
(Kogut & Zander, 1996; Grant, 1996; Liebeskind, 1996) - are instructive perspectives for 
us to understand modern IT outsourcing behaviors. They do so by directing earlier 
attention to a firm’s external market position back to its internal configuration of firm-
specific resources/assets. Knowledge-based view of the firm further facilitates our 
understanding in this regard by illuminating the role of “organizational knowledge” as the 
most critical asset and source of renewable competitive advantages. Above theoretical 
developments have served to purport works that reflect revitalized interest in 
“organizational knowledge”, which is also reflected in an IT outsourcing context studied 
in this paper. 
Recognition of the importance of organizational knowledge has lead to many 
explicit knowledge initiatives in practice (e.g. community of practice) which aim to 
achieve knowledge creation, retention, dissemination and re-use, often involving state-of-
the-art information technology. A good case in point here is Knowledge Management 
Systems (KMS) (Alavi and Leidner, 2001). Further, implementations of knowledge-based 
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systems and other knowledge-intensive applications (e.g. customized ERP, CRM) are just 
among such initiatives.  
Burst onto the computing scene in the 1970s and initially commercialized in 1980s 
(Hayes-Roth and Jacobstein, 1994), Knowledge-based Systems (KBS) or, Expert Systems 
(ES), are defined in one research report (Feigenbaum, et al., 1993) as: “AI programs that 
achieve expert-level competence in solving problems in task areas by bringing to bear a 
body of knowledge about specific tasks.” With extensive implementations, KBS make 
domain expertise available to a larger user base and greatly improves operation efficiency 
(McGinn, 1990). They are also favored by managers as a useful training tool that exposes 
employees to real-life situations (Land, 1995). Another advantage of using KBS is very 
much related to the increasingly mobile knowledge work force and consequently volatile 
knowledge. Once captured in KBS, expertise can be retained relatively stable.  By far, the 
wide range of KBS applications includes: device fault diagnosis, assessment and advisory, 
planning and scheduling, process monitoring and control, product design and 
manufacturing, etc. (Land, 1995; Feigenbaum, et al., 1993)  
Interestingly, knowledge-based systems in fact embody specialized knowledge 
from dramatically different areas that need to be organically combined: partly from the 
domain experts (for instance, credit analysis expertise), and partly from knowledge 
engineers (which possibly includes software engineering and modeling/statistical 
techniques). Unfortunately, this situation causes a problem. What if a user’s internal IT 
department lacks the required capabilities in designing and building such sophisticated 
computer applications and also cannot afford the expenses to always keep pace with 
rapidly updated IT innovations? Such technical difficulty and economic consideration 
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together with the organization’s knowledge management needs and other strategic 
considerations naturally lead to the increasingly popular IT/IS outsourcing option.  
However, KBS are unlike other non-core competency related information-
intensive facilities such as network and communications and transaction processing 
systems. KBS are knowledge-intensive applications that are directly wired with a firm’s 
core business and proprietary expertise. Thus, the idea of turning to outside vendors for 
cooperative development of such advanced application systems appears to be a risky 
choice and complicates the problem. To outsource KBS projects is no longer a domestic 
knowledge management project, nor is it like other structured and standardized pay-for-
service IT outsourcing deals such as system operations and telecommunications 
management and maintenance (Grover et al., 1996). 
For the successful development of KBS, it is inevitable that clients must be willing 
to share domain expertise with outsiders so as to implant organizational knowledge into 
the technology and take advantage of that technology later for business, technological or 
strategic benefits, but under the condition that that such sharing will not erode the 
company’s business competitiveness in the long run. In the same manner, vendors must 
share their specialized knowledge in customer industry’s best practices and state-of-the-art 
technologies with clients, only to the extent that they can retain their place in the business 
and ensure future contracts. What an intriguing game! 
Unfortunately, for our knowledge, few previous IT outsourcing empirical studies 
have addressed outsourcing deals for knowledge intensive systems although there is a 
need for “in-depth analysis of specific functional outsourcing” (Rao, et. al, 1996). 
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Specially, few studies have considered the role of knowledge sharing process in the IT 
outsourcing context (except Lee, 2001).  
In this paper, by virtue of a knowledge-sharing framework, we examine how 
knowledge sharing process could influence the final success of KBS outsourcing projects. 
A survey is conducted among Korean companies in the financial industry that have 
outsourced their Knowledge-based Systems (e.g. credit scoring systems) to external IT 
service providers. It is our hope that our knowledge sharing perspective developed below 
in explaining IT outsourcing success will provide useful practical implications. 
At the same time, we attempt to go one step further from previous outsourcing 
success studies with respect to IS success measurement by reflecting the latest progress in 
IS success research (DeLone & McLean, 2003).   
Therefore, our research questions are summarized as: 
• How can knowledge sharing framework help explain the success of KBS 
outsourcing?  
• How can the IS success model be applied in the KBS outsourcing context? 
The paper is organized as following. The coming section reviews related literature 
in KBS, knowledge management and knowledge sharing, and IT outsourcing. In this 
section, we explain the rationale of taking a knowledge sharing perspective in the 
outsourcing context. In the third section, our research model is proposed, definitions of 
constructs are given, and research hypotheses for testing are made. The fourth section 
talks about construct measurement and data collection process. In the following fifth and 
sixth sections, data analysis results are presented and implications for practice will be 
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discussed. Finally, after mentioning several limitations we will conclude with implications 
for future research.    
2. Research background 
2.1. IT/IS outsourcing 
The 1989 mega deal between Kodak and IBM, EDS and Businessland legitimized the IT 
outsourcing practice, and suddenly attracted eyeballs from many managers, who had long 
perceived their IT departments as cost centers. Ever since then, a rich IT outsourcing 
literature has emerged in the IS research community (Hirschheim, Heinzl & Dibbern (eds.), 
2002). However, practice is always one step ahead of academic retrospection, and IT 
outsourcing is not as new as its name. The 1960’s facility management, the 1970’s 
contract programming, and the subsequent software and hardware standardization and 
devaluation (Lee & Huynh, 2002) already prepared company managers a mindset to adopt 
the outsourcing strategy. Then what is IT outsourcing exactly? Grover, Cheon and Teng 
(Grover et al., 1996) defined IT outsourcing as “the practice of turning over part or all of 
an organization’s IS functions to external service provider(s).”   
A few theoretical perspectives and research methods have been used to understand 
the IT outsourcing phenomenon. The preferred three reference theories are from strategic 
management, economics, and social-political perspective (Klein, 2002). Strategic 
management, embracing familiar terms like resource-based theory, resource-dependency 
theory, and core competencies, regards information/information systems as a part of the 
organization’s overall resources configuration, which brings about strategic advantages. 
While the Transaction Cost Theory (TCT) from the economic thought, views the 
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outsourcing option as a means to strike a balance between production cost and transaction 
cost, which is incurred by factors such as asset specificity, uncertainty and transaction 
frequency. Recently, the interest in pre-contractual outsourcing decision making process 
has shifted to post-contractual activities, where social exchange, power-political 
perspectives, and other streams of theories find their application.    
Before our review of IT outsourcing research, a 4-stage IT outsourcing flowchart 
can be identified from existing literature, as is shown in figure 2.3. Majority of the work 
done in this area focuses on “outsourcing decision” and “post-contractual IORs”, naturally 
because of availability of established reference theories. We list major reference theories 
purporting discussions of each stage and major topics addressed. Note that, by such a 
simplified illustration, we are not implying that the outsourcing process is a linear one, 
particularly, when there’s a need to renegotiate contracts. And this framework should be 
reconsidered when client/vendor cooperation evolves into higher level collaboration, for 
example, joint venture. 
Discussion below review topics in IT/IS outsourcing decision making and inter-
organizational relationships. IT/IS outsourcing success evaluation will be covered in 2.2.3. 




Figure 2.1. 4-stage IT outsourcing framework 
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2.1.1. Outsourcing decision  
Goo et al. (Goo et al. 2000) used a content analysis method to 49 outsourcing 
decision works and summarized key drivers for ITS outsourcing and generates a 
comprehensive IT outsourcing drives taxonomy. In empirical tests, Transaction Cost 
Theory (TCT) and resource based theory are widely adopted tools (e.g. Ang & Straub, 
1998; King, 2001; Dibbern & Heinzl, 2002). The research in this regard is diversified in 
terms of industry observed (e.g. banking industry in Ang & Straub 1998), country and 
company size covered (e.g. German SMEs in Dibbern & Heinzl, 2002; British and U.S 
firms in Hirschheim & Lacity, 2000), and research approaches adopted (case study, 
hypotheses testing, and content analysis).  
In general, cost saving, IT and overall business performance enhancement, 
technical/personnel considerations and IT based new business lines are most cited reasons 
for IT outsourcing in these studies. 
2.1.2. Inter-organizational relationships (IORs)  
How to manage and maintain a healthy post-contractual outsourcing relationship 
arises as the priority for managers because contract provisions do not ensure expected 
service level, cost savings, and win-win situation automatically. All this depends on the 
day-to-day interactions and cooperation between clients and service providers.   
Look back on extant outsourcing relationship studies, there lacks a rigorously 
defined basis for building a unified understanding of outsourcing relationships (Hancox & 
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Hackney, 2000). Still, four categories of discussions can be identified. First of all, 
exploratory case studies present researchers with real world situations and rich 
background information from which to explore outsourcing relationship development and 
its nature. USAA-IBM partnership story (Lasher et al., 1991) attested the primary 
importance of trust in forming a rewarding outsourcing partnership. Such trust was built 
upon “an established relationship and a similarity of cultures”. UPS-Motorola case (Zviran 
et al., 2001) illustrated how a “built-to-specification” outsourcing project finally led to a 
true strategic partnership. Here, “clear definition of the projects and specifications”, “good 
project management”, “close monitoring of the projects’ progress” and “top management 
involvement” were summarized as critical success factors.  
Secondly, prescriptive suggestions were given on how to manage IT outsourcing 
relationships (Baker & Faulkner, 1991; Lowell, 1992; McFarlan & Nolan, 1995). Lowell 
(1992) addressed specifically the financial services industry and emphasized that clients 
should take the initiative to lead vendors and actively manage IT outsourcing relationships, 
using tools like financial support, references, priorities setting, structured communications 
and conflict resolution mechanisms, contingency plans, etc. McFarlan and Nolan 
(McFarlan & Nolan, 1995) assumed a strategic alliance to be the result of an outsourcing 
arrangement, and argued that the ongoing management of an alliance was the single most 
important aspect of outsourcing success. They also pointed out four key areas to focus on: 
a strong CIO function, performance measurements, mix and coordination of tasks, and 
customer-outsourcer interface. 
Thirdly, noticeable contribution has been made in the description and modeling 
of IT outsourcing relationships (Kern 1997; Kern & Willcocks 2000). Referring to 
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social exchange theory, and relational contract theory, Kern and Willcocks defined context, 
contract, structure, behavior and interactions as the key dimensions in an IT outsourcing 
relationship. Once the contract is signed, the management infrastructure stipulated by the 
contract and service level agreement will bear all the objectives and expectations from 
both sides, and will be the starting point of the post-contractual vendor-client relationship. 
In their discussion of the interactions dimensions, we see the important elements of 
“communication” and “cultural adaptation”; but “shared, adapted, and reinforced vision” 
and “social and personal bonds” shall be more appropriately attributed as the 
consequences of a positive relationship development process. Next, as far as behavioral 
dimensions are concerned, the authors considered “commitments and trust, satisfaction 
and expectations, cooperation and conflict, and power and dependency” as “the 
atmosphere that pervades the overall outsourcing deal”. However, we tend to take these 
characteristics as indicators of the outsourcing relationship quality, as suggested in related 
works (Grover et al., 1996; Lee & Kim, 1999).   
Table 2.1.2. Some outsourcing IOR research reviewed  
Type of studies Examples  
Case studies USAA-IBM partnership in Lasher et al. (1991); UPS-
Motorola in Zviran et al. (2001) 
Prescriptive suggestions Baker & Faulkner (1991); Lowell (1992); McFarlan & 
Nolan (1995) 
Description and modeling Kern (1997); Kern & Willcocks (2000) 
Empirical tests Grover, Cheon, and Teng (1996); Lee & Kim (1999); Kern 
& Willcocks,  (2000) 
 
The last but not the least, efforts have been made in empirically validating the 
relationship-related factors by testing how inter-organizational relationships are 
connected to outsourcing success (Grover et al., 1996; Lee & Kim, 1999).  
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Grover, Cheon, and Teng divided an organization’s outsourced IS into five 
component functions: applications development, system operations, telecommunications 
and networks, end-user support, and systems planning and management. They found out 
that the degree of the outsourcing of two IS functions: systems operations and 
telecommunications and networks are more related to overall IS outsourcing success. But 
a more interesting contribution of this article lies in the positive relationship between 
partnership quality and IS outsourcing success. In hypothesis testing, Grover, Cheon, and 
Teng adapted four dimensions (communication, trust, cooperation, and satisfaction) from 
earlier studies as measures of the “partnership” construct.  
Continuing with the discussion on empirical studies on outsourcing relationship, 
we find a more recent, well-designed, and comprehensive quest on outsourcing 
relationship-success relationship that was conducted by Lee and Kim (Lee & Kim, 1999). 
In their works, the concept of outsourcing relationship/partnership was analyzed in depth 
by carefully distinguishing between “relationship determinants” and “relationship 
components”. This clarification tried to shed light on what factors “directly” lead to IS 
outsourcing success and what factors help to build up sound outsourcing relationship 
quality and “indirectly” influence IS outsourcing success. Lee and Kim proposed five 
factors making up relationship quality: trust, business understanding, benefit/risk share, 
conflict, and commitment, and nine factors determining this relationship quality: 
participation, joint action, communication quality, coordination, information sharing, age 
of relationship, mutual dependency, cultural similarity, and top management support.  
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2.1.3. Limitations in prior IT/IS outsourcing studies  
Here, some limitations related to this study in prior IT outsourcing literature are 
discussed.  
Firstly, early studies have treated IS outsourcing as a whole, without distinguishing 
between different IS functions/types, therefore overlooked the entailed differences in 
maturity (in history, some functions/IS have been more often outsourced than others, such 
as system operations, telecommunications and networks (Grover et al., 1996), hence more 
mature in terms of contracting process and implementation standards, etc.), complexity 
(e.g. information processing systems vs. knowledge processing systems), measurement of 
success (cost, strategic significance, service level, etc.). But when the new trend of 
selective IT outsourcing comes to win its popularity (Grover et al., 1996; Lacity & 
Willcocks, 1998), it’s necessary to conduct research in finer granularity (Rao, et. al, 1996).  
Secondly, inspired by currently arduous quest in knowledge management area, 
recent works in IT outsourcing community have attempted to encompass knowledge 
(management) elements into the context of IT outsourcing. However, Lee (2001) only 
included explicit/implicit dimension of knowledge and organizational capability to learn 
and assimilate knowledge into existing outsourcing success framework, without a 
convincing rationale to explain why and how knowledge and organizational capability 
should be integrated into IT outsourcing practice, and under what circumstances. In an 
extreme situation, for example, when an application service provider (ASP) is adopted to 
contract out a firm’s email service, there could hardly be any knowledge-related 
interactions between the vendor and the client.  
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2.2. IT outsourcing, organizational resources and organizational 
knowledge  
The quest into the motivations behind IT outsourcing decisions continues to give 
us more implications. Despite the popularity of Transaction Cost Theory (Williamson, 
1979), more and more practitioners and researchers have found that IT vendors are not the 
only ones enjoying economies of scale derived from pooling of experienced IT 
professionals, project management skills, large customer base, ownership of expensive 
facilities and consolidation of services. Many gigantic companies like East Kodak Co. 
(Pearlson, et al., 1994) and General Dynamics (Seger, 1994) who are big enough to be 
able to retain an internal IT department as competent as professional outsourcers are also 
contracting out IT activities, sometimes even the entire IS functions. Such moves are 
believed to be based on strategic concerns, just like summarized by DiRomualdo & 
Gurbaxani (1998): 3 strategic intents for organizations to go for IT outsourcing are – IS 
improvement (introduce new IT resources and skills, transform IT resources and skills, 
etc.), Business Impact (better align IT with business, IT-intensive business processes) and 
Commercial exploitation (joint venture, etc.). 
IS scholars therefore, try to find theoretical explanation for strategic outsourcing 
behavior. Resource-based view from the strategic management thought turns out to be 
supportive. The main spirit of resource-based view is that the firm’s various resources 
(physical, human etc.) characterized by heterogeneity and immobility, form the firm’s 
strategic advantage. Teng, Cheon & Grover (1995)’s article extended the strategic 
management perspective into the IT outsourcing field. “Both resource-based and resource 
dependence theories seek to explain how the possession and acquisition of valuable 
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resources contribute to a firm’s competitive advantage…both… would suggest 
outsourcing as a strategy to fill gaps when performance of internal resource and 
capabilities fall short of expectation.”  Thus, resource-based and resource dependence 
theories provide complementary references to interpret IT/IS outsourcing decisions for 
reasons other than economic considerations. And possibly, outsourcing researchers are 
given a broader space to study relationships between various organizational resources and 
outsourcing decision and performance.   
Following heated discussion in organizational knowledge in management literature 
(e.g. Nonaka, 1991), knowledge-based view (e.g. Conner and Prahalad, 1996; Kogut & 
Zander, 1996) appeared and it offered further helpful insight. Grant (1996a, 1996b) 
viewed knowledge as “the most strategically important of the firm’s resources”, and saw 
organizational capability as “the outcome of knowledge integration”. Compared to 
resource-based theory, this perspective is critical in that it directs our focus onto the single 
most important firm-specific resource: knowledge.  
Now, we find a more direct theoretical explanation to industry practice of 
outsourcing knowledge-intensive information systems – outsourcing for new external 
organizational knowledge. But still, as implied in Spender and Grant (1996), empirical 
studies in knowledge-based strategic management field are concerned with the problem of 
how to operationalize individual and organizational knowledge. Patent once was a 
commonly used subject in research (e.g. Almeida, 1996; Mowery, et al., 1996) as well as 
in real world knowledge projects (Cohen, 1998 :26); best practice was also used as the 
vehicle of knowledge (Suzulanski, 1996). Others tried to solve it by conceptualizing the 
firm as a body of practices or routines (Spender and Grant, 1996). Unfortunately, the ever-
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evolving and fluid nature of knowledge reminds us that the above solutions are still static 
approaches for managing knowledge. 
Dynamic capability theory, on the other hand, is a process-based theory. It 
complements resource-based view in explaining firm’s competitive advantage in 
environment of rapid technological changes. Teece, et al., (1997) argued that competitive 
advantages come from the firm’s unique managerial and organizational processes. And 
one of such processes is “learning”, the rest two being “coordination/integration” and 
“reconfiguration and transformation”. Moreover, they suggested that “the concept of 
dynamic capabilities as a coordinative management process opens the door to the potential 
for inter-organizational learning.” Once organizational knowledge is integrated into the 
dynamic “managerial and organizational processes” and viewed as a motivating factor in a 
continuously updating and human-physical interdependent environment, our ideas are 
broadened and we are now spared from the efforts in seeking the proper manifestations of 
individual/organizational knowledge.  
Put in other words, if the deployment of knowledge-intensive information systems can be 
viewed as a strategic move to obtain essential resource, particularly, specialized 
knowledge, then IT/IS outsourcing behavior can be better examined when taken as a 
dynamic and interactive process from an organizational learning perspective – a somewhat 
distinct research tradition. Fortunately, we manage to find a process-oriented knowledge 
sharing framework below as a basis to capture important factors impacting KBS 
outsourcing success. 
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2.3. Knowledge-based systems 
KMS are IT-based systems developed to support and enhance the organizational processes 
of knowledge creation, storage/retrieval, transfer, and application. And KBS is one type of 
knowledge management systems (KMS) (Alavi & Leidner, 2001; Earl, 2001). To manage 
knowledge using KBS is probably the approach with the longest tradition (Earl, 2001). 
The fundamental technology of KBS or Expert System (ES) emerged in the 1960’s 
as a product of artificial intelligence (AI) research (Hayes-Roth and Jacobstein, 1994; 
Martinsons & Schindler, 1995). A dominant type of expert system, called “rule based 
systems”, combines knowledge base and a collection of production rules – inference 
system – to model an expert’s work. Unlike such rule based systems that are meant to 
replace experts, there is another type of ES called normative expert system which attempts 
to model a certain expert domain and consequently support an expert. Examples of rule 
based systems include MYCIN (Shortliffe, 1976) and R1 (McDermott, 1984), and 
normative system examples include VISTA used by NASA and MUNIN applied in 
medicine (Jensen, 1996). 
KBS in the organizational context embrace organizational knowledge, expertise 
and capabilities that are previously owned only by certain expert employees. In this way, 
KBS empowers organizational expertise with advanced information technology. The 
resulting potential benefits are sung high praise for. Hayes-Roth and Jacobstein (1994) 
commented on the motivations to use such knowledge-processing techniques: “to improve 
the reasoning of application systems; to increase the flexibility of application systems; and 
to increase the human-like quality of systems.”  Industry users also lay high expectations 
on the new generation of intelligent computer applications. “For most commercial bankers, 
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expert systems are an attempt to capture the thought processes of experts and make that 
expertise available to other users.” (McGinn, 1990) Meanwhile, in the sense that KBS are 
able to capture and reuse organizational knowledge, it has been recognized as one type of 
knowledge management systems (KMS) and KBS implementation has become part of a 
firm’s overall knowledge management (KM) efforts (Alavi & Leidner, 2001; Earl, 2001). 
The KBS and AI research has developed systematic theories in the past decades. A 
brief introduction of the major components of a rule-based KBS here, without necessarily 
dwelling on technical details, will definitely facilitate our understanding of what kind of 
knowledge lies in a KBS, where it resides and why it is necessary to propose a knowledge 
sharing perspective in the IT outsourcing context.  
Table 2.1. KBS components (Feigenbaum, et al., 1993) 
KBS Component Research topics and developed techniques 
Knowledge representation: Rule based, Unit based Knowledge base 
Knowledge acquisition 
Inference engine Reasoning methods:  
1. Chaining of IF-THEN rules: forward-chaining, backward-chaining 
2. Fuzzy logic (reasoning with uncertainty) 
3. New methods: analogical reasoning, reasoning based on probability 
theory and decision theory, and reasoning from case examples. 
Explanation  Explanation: to trace the line of reasoning used by the inference engine 
 
As shown in the above table, a working KBS pools at least three bodies of 
knowledge: user’s domain knowledge captured in “knowledge base”, problem solving 
wisdom (mathematical, statistical and logic reasoning knowledge) armed in “inference 
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engine”, and computer application development techniques that weave knowledge from all 
sources together.  
Such knowledge-intensiveness, in contrast to the characteristic of information-
intensiveness of typical data processing information systems (e.g. a banker’s ATM or a 
manufacturer’s order processing system), determines that the successful implementation of 
such knowledge-based systems should not overlook the “knowledge-intensiveness” 
characteristic. And we also expect that when KBS implementation is outsourced, this 
characteristic would differentiate such projects from other IS outsourcing projects. 
However, despite the recognition of and desire to exploit such benefits, there are 
still managerial difficulties associated. KBS’s relation to organizations and its 
management implications remain obscure in the IS research area. Many of the prior 
studies focused on knowledge engineering and other technical issues (e.g. Guida & Mauri, 
1993; Mao & Benbasat, 2000); others that touched on socioeconomic environment of KBS 
deployment were largely relied on personal experience and second-hand information. The 
limited literature touching on organization strategies and management issues in KBS 
projects stayed in discussing general topics like top management support (Hayes-Roth & 
Jacobstein, 1994) and the selection of appropriate KBS implementation strategies, or 
‘roads’ (Martinsons & Schindler, 1995) based on correct assessment of organizational 
knowledge structure, organizational culture, people, and so on (Dutta, 1997). Noticeably, 
such suggestions were exclusively given under the presumption of “internal 
implementation” without participation of outside players.  
As far as this KBS outsourcing study is concerned, we do not talk generally about 
KBS implementation strategies; rather we stick to the knowledge-intensive nature of KBS 
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and care about how the necessary knowledge sharing process between client and vendor 
would help us find practical implications for KBS implementations.  
2.4. KBS outsourcing and organizational knowledge sharing 
From above discussion, we find that KBS is worthy of in-depth study from both KM point 
of view and IS outsourcing point of view. Therefore, in order to answer our research 
question (What are the factors contributing to KBS outsourcing success?), a useful 
perspective needs to be introduced as guidelines. Below, we will explain how a knowledge 
sharing approach will appropriately be used in IT outsourcing situations, and how the 
findings from knowledge management and organizational learning can be readily applied 
to empirical studies of IT/IS outsourcing phenomenon, particularly, KBS outsourcing.   
Talking about learning (touched in section 2.2), the body of organizational 
learning theories addresses subjects such as organizational knowledge and organizational 
capabilities. Argote (1999, pp.71-93) and Argote & Darr (2000) summarized several 
repositories of organizational knowledge: individuals, organizational technologies, and 
organizational structure, routines and methods of coordination. The purpose of identifying 
theses knowledge repositories is to study learning activities taking place on different 
scales – individual, group, intra-organizational, and inter-organizational, for instance, 
knowledge transfer among franchise stores (Argote, 1999). 
In a recent Management Science review article, Argote et al., (Argote et al., 2003b) 
presented an integrative framework for organizational learning and knowledge 
management, in which knowledge transfer is regarded as one of three knowledge 
management outcomes (knowledge creation, retention, and transfer). Knowledge transfer 
is defined in terms of “experience acquired in one unit affect another”. As far as 
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knowledge transfer process is concerned, as shown in following figure 2.2.3, three 
dimensions are viewed as determinants of successful transfer outcomes – properties of 
knowledge, properties of units participating in this transfer process, and properties of the 
relationship between units. This useful framework is built on the knowledge transfer 
framework developed earlier in Argote (1999).  
As validated previously, KBS outsourcing may be viewed as inter-organizational 
learning process. Therefore, Argote’s framework of knowledge sharing would be an ideal 
building block for us. For purpose of our discussion however, we need to look at a two-
way, bilateral knowledge transfer process between clients and outsourcers involved in a 
KBS outsourcing deal. Therefore, without compromising the usefulness of the above 
framework, adapted dimensions of Properties of Shared knowledge, properties of 
organizations (client as well as vendor organization), and properties of relationship 
between organizations will be employed instead.   
 










2.4.1 Factors impacting KBS outsourcing success 
Properties of shared knowledge Knowledge property is believed to affect 
knowledge transfer rate (Argote, 1999; 2003). For instance, Nonaka (1991) consider 
inarticulate knowledge – tacit knowledge – to be harder to be learned compared to explicit 
knowledge. Similarly, there are varying classifications of knowledge against which we can 
examine different impacts on knowledge transfer results: tacit/explicit (Polanyi, 1997), 
architectural/component knowledge (Henderson and Clark, 1990), procedural/declarative 
knowledge (Bruning, 1995), and possibly even more. For our knowledge, the following 
distinctions have been empirically tested. They are: explicit/implicit knowledge (Lee, 
2001), codifiability, teachability, complexity, system dependency, and product 
observability (Zander & Kogut, 1995), tacit/explicit knowledge, complexity, observability 
(Argote, 1999), and causal ambiguity (Suzulanski, 1996). 
Properties of organizations Argote (2003) stressed on status as an important 
predictor of knowledge transfer outcomes because it has been tested in several studies and 
illustrates a convergence of findings across different disciplines. Unlike the 
straightforward meaning of status, the Absorptive Capacity concept that was first proposed 
in Cohen & Levinthal (1990) is a little complex. It refers to “the ability of a firm to 
recognize the value of new, external information, assimilate it and apply it to commercial 
ends” and such abilities are path-dependent and are “largely a function of the firm’s level 
of prior related knowledge”. Zahra and George’s article (2002) proposed a 
reconceptualization of absorptive capacity that contains 4 dimensions/capabilities, which 
are: acquisition, assimilation, transformation and exploitation. The discussion on 
absorptive capacity first started from examining a firm’s capability to learn outside 
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knowledge. Therefore, it will be instructive as well in the context of outsourcing activities 
aiming at obtaining external expertise. Lastly, recipient’s strong learning capability is only 
one side of the story; knowledge sharing also depends on the knowledge owner’s 
willingness to share knowledge and support the sharing process, which is mentioned in 
Argot (1999) as motivation. Motivation matters because knowledge owners may be 
reluctant to contribute for fear that they would lose control of the knowledge that have 
been connected to status and superiority; or they may worry they would not be 
satisfactorily rewarded, therefore unwilling to provide help (Szukanski, 1996). 
Properties of relationship between organizations Argote’s knowledge transfer 
framework mentioned several organizational characteristics that account for knowledge 
transfer success. Those include superordinate relationship – license agreement, joint 
venture, and so on; geographic proximity; similarity (Song, et al., 2003) and quality of 
relationship. Argote (2003) further classified approaches addressing this dimension into 
two categories: one that focuses on the “dyadic relationship” between units (e.g. 
“communication”); the other on the “pattern of connections” between units (e.g. 
superordinate relationship). 
In our study, the former approach is obviously more appropriate, where an 
outsourcing arrangement already puts the client and vendor into a pattern of social context. 
But unfortunately, the relationship dimension has not been adequately tested in existing 
knowledge transfer/sharing studies. On the other hand, we find this dimension quite 
converges to the outsourcing relationship concept that has been studied in detail in the IT 
outsourcing literature (e.g. Kern & Willcocks, 2000) where post-contractual inter-
organizational relationship has been proved to directly relate to IT outsourcing success 
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(Lee & Kim, 1999; Grover, et al., 1996). The detailed discussion has been made in the 
preceding review of IT outsourcing literature. 
To make a brief summary, originating from KBS’s knowledge-intensiveness 
characteristic and considering the nature of outsourcing behavior from a knowledge-based 
strategic management perspective, our quest has by far identified a process-oriented 
knowledge sharing framework to assist us in capturing important factors contributing to 
KBS outsourcing success. 
2.4.2. KBS outsourcing success evaluation 
Although transaction cost theory used to be the eminent theory in explaining IT 
outsourcing motivations, and cost savings measures have been used as the major indicator 
of success (e.g. Lacity & Willcocks, 1998), cost savings might not be the only and the 
proper indicator of today’s IT outsourcing success (Saunders et al. 1997).  
Lee and Kim (1999) derived two dimensions to measure outsourcing success: 
business perspective and user perspective. Their consideration identified with that of 
Grover, Cheon, and Teng’s (1996) in the measurement of outsourcing success from the 
strategic, economic, and technological aspects. For the user perspective aspect, the 
classical dependent variable in IS research – “user information satisfaction”, as have been 
constantly developed and widely accepted in the past (Bailey & Pearson, 1983; Baroudi et 
al., 1986) were adopted in Lee & Kim (1999).  
However, none of the above measurements of IT outsourcing success was intended 
toward one specific category of information systems, namely, none has taken the 
differences between information systems into consideration. For example, a quite unique 
feature of KBS is its up-to-date knowledge base and inference engine. One of our authors’ 
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industry experience shows that a lot of KBS are abandoned within 6 months after 
launching right because it is not properly maintained and updated. Such evaluation criteria, 
however, can not be considered in studies of general IT outsourcing phenomenon.   
On the other hand, researchers from the expert systems and artificial intelligence 
areas have long been engaged in this evaluation method quest since a much earlier time. 
Somewhat surprisingly, these earlier studies too recognized the reality that the ultimate 
success of a KBS application should be evaluated against the organizational context 
(Diaper, 1990; Berry & Hart, 1990). Guida and Mauri (1993) specified two kinds of KBS 
evaluation methods. The first kind is for examination of the intrinsic properties of an KBS, 
such as the quality of the KBS advice, the correctness of the reasoning techniques, the 
human-computer interface quality; while the other kind method, termed “assessment”, is 
concerned with the changes brought about into the organizational context due to KBS 
applications, including issues like “benefit and utility analysis, cost effectiveness, user 
acceptance, organizational impact, etc.”  
Besides this organizational level success emphasis, other two evaluation problems 
were highlighted: evaluation throughout the development process and the involvement of 
user in evaluation process (Berry & Hart, 1990). While the feasibility of the lifecycle 
evaluation is still doubtful, the user involvement idea is meaningful in several ways. For a 
KBS to be successful on the organizational level, it must firstly be accepted and used by 
employees. What’s more, a KBS is by no means independent of the rest of the 
organization, therefore influencing “indirect users” in addition to “direct users”. Take 
credit scoring systems as an example, the credit evaluator needs to obtain client statistics 
as input from departments that collects and edits them. Later, s/he needs to send the 
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system’s output to the department that approves or declines loan requests. While the 
evaluator may be concerned about whether his/her work environment is improved, how 
easy it is to use the KBS, whether his/her work performance is enhanced, indirect users 
care more about how much they should change their work routines to adapt to the new 
system, for example, input data format or how reliable the results are compared to 
previous conditions. On the other hand, this user perspective is in line with the individual 
impact dimension from DeLone and McLean’s (1992) IS success model, which will be 
adopted in this study and will be discussed in detail below. Therefore, when assessing 
KBS applications, we should look both from the organizational viewpoint as well from 
users’, and should further differentiate between direct and indirect users. Unfortunately, 
this implication still waits to be empirically applied and validated until relevant IS success 
measurement on individual impact will be developed.  
A final issue needed to be clarified after the above review of IT outsourcing 
success research is how KBS outsourcing success is related to knowledge sharing success. 
While empirical researchers in knowledge management field are concerned about firm-
specific knowledge operationalization problem (Spender and Grant, 1996; Mowery et al., 
1996), with the expectation and assumption that measurable changes in organizational 
knowledge can be used to indicate knowledge transfer outcomes (e.g. patent citation 
pattern changes), we in this study circumvent such needs and develop our KBS-initiated 
knowledge sharing outcome measurement based on both the above mentioned IT 
outsourcing success evaluation approaches and the classical IS success model (DeLone & 
McLean, 1992, 2003). It is because of following reasons. First of all, we believe that fluid, 
tacit, multi-faceted and evolving knowledge after all, is too complicated to be readily 
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measured. And how can we compare and measure knowledge in the form of a software 
with that formerly residing in individuals and organizations? Secondly, since knowledge 
sharing is the most critical element in KBS outsourcing projects, then by measuring 
whether the implemented system is a success, we will be able to clearly tell the influence 
of knowledge sharing process.   
3. Research model 
According to the knowledge sharing framework and related IT/IS outsourcing literature 
and IS success model, we now propose the following research model for empirical tests.  
 
 
Figure 3 Research model 
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3.1. Properties of shared knowledge 
As reviewed in earlier section, knowledge itself may influence the rate of knowledge 
transfer. Here, we consider the most relevant knowledge characteristic for KBS 
development: codifiability of knowledge.  
Codifiability of knowledge 
Explicit, implicit, and tacit knowledge (Polanyi, 1997; Nonaka, 1991) are the most 
mentioned classification of knowledge type. Among them, tacit knowledge is inarticulate 
knowledge, while implicit knowledge is possible to be converted into explicit form. 
Applied to KBS, it is reasonable to perceive majority of the knowledge captured in KBS 
to be explicit since KBS is a touchable representation of knowledge in the form of 
computer software. Moreover, as often introduced in knowledge engineering courses, 
knowledge acquisition for expert systems deals with declarative knowledge (what), 
procedural knowledge (how), or causal knowledge (why), and all can be made explicit 
(Zack, 1999). Thus, here we suppose KBS-related knowledge to be either explicit or 
implicit but knowledge captured in KBS must be explicit. We define explicit knowledge 
as the knowledge that has been codified into verbal forms and written forms such as 
manuals, procedures, instructions, policies, etc. And we define implicit knowledge as the 
knowledge that has not been codified into either verbal forms or written form, but resides 
implicitly in individual experts and organization routines. Then the problem becomes how 
to get as much explicit knowledge as possible. One obvious solution is to codify 
knowledge. 
Zack (1995) takes “Codifiability” as one of the ways that “measure the degree to 
which a capability can be easily communicated and understood.”, and found that “the 
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more codifiable and teachable a capability, the high the risk of rapid transfer.” Similarly, 
for a KBS project, detailed and comprehensive documentation, together with clear 
articulation, explanation and record of the target task procedures is important for 
knowledge engineer to extract knowledge to be fed into the system. Also in the same 
manner, knowledge of service provider too needs to be documented and articulated so as 
to guide the system development and maintenance work. Therefore, the degree to which 
knowledge is codified is hypothesized to positively influence KBS success.  
Hypothesis 6a: There is a positive relationship between client knowledge 
codifiability and system quality. 
Hypothesis 6b: There is a positive relationship between client knowledge 
codifiability and user satisfaction. 
Hypothesis 7a: There is a positive relationship between vendor knowledge 
codifiability and system quality. 
Hypothesis 7b: There is a positive relationship between vendor knowledge 
codifiability and user satisfaction. 
3.2. Properties of organizations 
Here, we will consider two properties of the units that participate in the KBS knowledge 
sharing activities: knowledge recipient’s ability to acquire external knowledge – 
absorptive capacity, and knowledge owner’s willingness to support knowledge sharing – 
motivation to share.  
Absorptive capacity 
Absorptive capacity (Cohen and Levinthal, 1990) has frequently been mentioned 
as a determining force in knowledge transfer (e.g. Argote, 1999; Szulanski, 1996). It is 
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defined as the degree of how knowledge recipients can recognize the value of external 
knowledge, and their ability to assimilate it, and apply it to commercial ends.  
From the client’s point of view, higher absorptive capacity means that the client is 
able to quick to understand issues like: what system architecture the KBS is designed with, 
what reasoning methods are used in the KBS to arrive at decisions, how explanation for 
such decisions is constructed and presented to the users, and how the system is integrated 
with the rest of the IS infrastructure within the organization, and so on. A good 
understanding of these issues will enable the client to suggest better solutions based on 
their particular needs during development process. Such effective user participation 
approach has been proved to be beneficial in system development (Barki & Hartwick, 
1994). 
From the vender’s point of view, the ability to quickly grasp the target task process, 
information needs, and industry practice will definitely help the vendor to develop a KBS 
best tailored to the specific requirements of client organization.  
Hypothesis 8a: There is a positive relationship between client absorptive capacity 
and system quality. 
Hypothesis 8b: There is a positive relationship between client absorptive capacity 
and user satisfaction. 
Hypothesis 9a: There is a positive relationship between vendor absorptive 
capacity and system quality. 
Hypothesis 9b: There is a positive relationship between vendor absorptive 
capacity and user satisfaction. 
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3.3. Properties of inter-organizational relationship 
Heretofore, we have seen several empirical studies on the effect of IS outsourcing 
relationship on IT outsourcing success. A table below tries to sort out various concepts 
considered in prior IT outsourcing relationship works, and identify proper constructs to be 
used to characterize KBS outsourcing relationship properties in this paper.  
Altogether there are 19 concepts can be found in three articles dealing particularly 
with outsourcing relationship description. According to Lee and Kim (1999), “partnership 
has its own factors to represent its quality, and several variables influence the degree of 
partnership quality, and the degree of partnership quality is related to outsourcing 
success.” And they verified this rationale. Therefore, there appears a distinction between 
“relationship determinants” and resultant “relationship quality”. We arrange the 19 
concepts based on this distinction. 
Table 3.3.1 An overview of outsourcing relationship factors 













Business understanding +    
Benefit/risk sharing +    
Commitment  +  + +* 
Conflict +  + +* 
Trust  + + + +* 
Determinants of relationship quality 
Age of relationship +    
Communication  + + +  
Coordination +    
Cultural similarity +    
Dependency +  +  
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Information sharing +    
Joint action +    
Participation +    
Top management support +    
Other descriptive terms used  
Cooperation   + +  
Expectations    +  
Power   +  
Satisfaction  + +  
Service enforcement and 
monitoring 
  +  
 
As we may have noticed that these descriptive terms are used for both 
‘partnership’ (in Lee & Kim, 1999 and Grover et al., 1996) and ‘relationship’ (in Kern & 
Willcocks, 2000). Secondly, 7 terms were used in more than 2 articles and among these 7 
variables we picked 3 as constructs to be used in this study: commitment, conflict and trust. 
The reason why we did not adopt “business understanding” and “benefit/risk sharing” is 
also because: KBS outsourcing relationship is usually short-term and in non-partnership 
style – KBS projects are often implemented as individual initiatives on a case by case 
basis. And, selected vendor can either be a familiar service supplier to the client, or be a 
complete new vendor with little knowledge of the particular client company and its 
business. Furthermore, such relationship is less likely to involve risk/benefit sharing 
behavior as is in strategic alliance or joint venture situations.  
Table 3.3.2 Definitions of “properties of outsourcing relationship” constructs 
Properties of IS 
outsourcing 
relationship 
Operational definitions  
Commitment  Degree of support and resources (personnel, financial resources, 
etc.) devoted by client and vendor 
Conflict Degree of incompatibility of activities, resource share, and goals 
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between client and vendor 
Trust  The confidence in the other party’s fulfillment of obligations and 
benevolence  
 
Based on previous IT outsourcing research, we expect relationship quality too shall 
be predictors for KBS outsourcing success. 
Hypothesis 10a: There is a positive relationship between relationship commitment 
and system quality. 
Hypothesis 10b: There is a positive relationship between relationship commitment 
and user satisfaction. 
Hypothesis 11a: There is a negative relationship between relationship conflict and 
system quality. 
Hypothesis 11b: There is a negative relationship between relationship conflict and 
user satisfaction. 
Hypothesis 12a: There is a positive relationship between relationship trust and 
system quality. 
Hypothesis 12b: There is a positive relationship between relationship trust and 
user satisfaction. 
3.4. KBS outsourcing success 
It finally comes to the dependent variables. As we have mentioned earlier, we circumvent 
the need to operationalize knowledge itself but measure KBS-centered knowledge sharing 
outcome based on existing IT outsourcing success evaluation approaches and also on the 
classical IS success model (DeLone & McLean, 1992, 2003). 
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The widely used DeLone and McLean model of IS success and its recent progress 
shall be briefly introduced below. DeLone and McLean (1992) developed a 
comprehensive, multidimensional model of IS success, which measure success from 
technical, semantic, and effectiveness level respectively. Constructs in this model include: 
system quality, information quality, use, user satisfaction, individual impact and 
organizational impact. DeLone and McLean (2003) made minor refinement to the original 
model and added “service quality” into the IS success measurement. The inclusion of 
“service quality” is attributed to the consideration that “the emergence of end user 
computing in the mid-1980s placed IS organizations in the dual role of information 
provider and service provider.” Therefore, an updated DeLone and McLean model of IS 
success now includes the following: System Quality, Information Quality, Service Quality, 
Use, User Satisfaction, and Net Benefits.  
Also in this review and development article, DeLone and McLean agreed on the 
effect of specific research contexts on the choosing of proper IS success measures. 
Therefore, it allows empirical researcher the freedom to cautiously tailor the IS success 
model to fit specific circumstances.  
However, we find that the application of this success model faces a problem: the 
measurement of system quality, information quality and user satisfaction is quite 
confusing. User’s overall feelings toward an information system are often mistaken for 
user’s satisfaction with information product itself. One comment from DeLone and 
McLean (1992) maybe illustrate the situation: “User Satisfaction or user information 
satisfaction is probably the most widely used single measure of I/S success.” A case in 
point is the commonly used 39-item measure of computer user satisfaction developed in 
40 
Bailey and Pearson (1983). It was developed based on the definition that, satisfaction is 
the sum of the user’s feelings or attitude toward a variety of factors affecting that situation. 
Such factors are so diversified that they even included: top management involvement, 
relationship with the EDP staff, communication with the EDP staff, etc. Thus, they 
actually measured user’s subjective judgment or feelings for all the causing variables that 
affected user satisfaction. This emphasis on independent variables was also pointed out by 
DeLone and McLean (1992).  
Further, System Quality and Information Quality measures have always been 
included in the broader area of subjective User Satisfaction construct, as recognized in 
DeLone and Mc Lean (1992:65). For instance, Bailey and Pearson (1983) identified 5 
most important factors affecting user satisfaction: accuracy, reliability, timeliness, 
relevancy, and confidence in system. As we can see from their operational definitions, the 
first three in fact measured user’s feelings for different aspects of system output. 
Interestingly, Baroudi and Orlikowski (1988) noted that a single-item measure of user 
satisfaction can be conveniently used when only an overall indication of user information 
satisfaction is desired; with no interest in particular areas of content or discontent.  
In light of the above situation, rather than devoting much energy to separating 
measures for the System Quality construct from those for the Information Quality 
construct, we will adopt System Quality and User Satisfaction in our assessment of KBS 
outsourcing success, in order to obtain both objective and subjective measurements of 
KBS success.  
Lastly, with regard to the service quality dimension, system update and user 
training will be tested for their effects on system use. Although there have been efforts 
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put in developing the SERVQUAL measurement instrument (Van Dyke, 1997), some of 
the instrument items are not applicable to the KBS outsourcing context. Therefore, 
according to discussion in earlier section, we will use these two constructs to account for 
the service quality dimension.  
In sum, the diagram below depicts the independent variables in our research model 
that evaluates KBS outsourcing success.   
 
Figure 3.4 KBS outsourcing success (adapted from DeLone & McLean, 1992; 2003) 
 
Hypothesis 1: There is a positive relationship between system quality and use.  
Hypothesis 2: There is a positive relationship between user satisfaction and use. 
Hypothesis 3: There is a positive relationship between system quality and user 
satidfaction. 
Hypothesis 4: There is a positive relationship between system update and use.  










4. Research method 
This paper utilizes a field study methodology and a questionnaire-based data collecting 
technique. PLS data analysis tool is employed primarily to estimate structural 
relationships using tight sample size and non-normal distributed data. The unit of analysis 
is organizations. 
4.1. Measurement of variables 
To ensure construct reliability and validity, variable measurement is developed based on 
previous literature as well as by adopting validated scales wherever possible. However, 
due to the nascent nature of the knowledge sharing framework and limited empirical 
research in this regard, there still needs widely accepted measures for some concepts such 
as “absorptive capacity” and “knowledge codifiability”.  
For both client and vendor’s knowledge codifiability, reference is made to Zander 
& Kogut’s (1995) definition and measurement of this construct. Degree of knowledge 
codifiability is then measured in terms of documentation (e.g. manuals, instructions, 
policies) of target task procedures and related information, and also in terms of articulation 
(e.g. interview, group discussion) of un-recorded implicit knowledge. 
Knowledge sharing participants’ absorptive capacity is measured by adapted 
measures based on Szulanski (1996). Absorptive capacity is observed in terms of 
knowledge recipients’ appreciation of critical matters in the domain area and their 
competence to assimilate and apply knowledge learned. While participants’ motivation to 
share knowledge is designed to capture knowledge owners’ worries about negative 
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consequences from losing proprietary knowledge and at the mean time their perceived 
benefits in doing so.  
Next, the measurement of outsourcing relationship is better developed and has 
demonstrated high reliability and validity in prior empirical studies (e.g. Lee & Kim, 
1999). Therefore, the latent variables measuring KBS outsourcing relationship quality 
used in this study are observed with indicators mainly adapted from items in Lee & Kim 
(1999) and relevant entries in Marketing Scales Handbook (2001) to better fit into the 
KBS context. 
As discussed in prior section, the measurement of information system user 
satisfaction, system quality and information quality usually overlap with one another, 
which may lead to difficulty in applying the IS success model. Therefore, we will collect 
information on user’s subjective feelings as well as objective technical measurement for 
the implemented KBS – user satisfaction, and system quality. For related items, please 
refer to Appendix B.  
For the use construct, subjective items are used. Also, to better account for the 
KBS context, one item is designed to measure whether the full functionalities of a KBS is 
utilized. This is because unlike general data processing information systems, the unique 
feature of KBS as one type of advanced information system inevitably includes more 
advanced options and makes the operation of such systems more complicated. However, it 
is the application of such advanced features that amplifies specialized knowledge and 
therefore meets the original expectations for such KBS.    
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4.2 Data collection 
Because the original questionnaire was written in English before translated into Korean, to 
ensure functional, construct, and instrument equivalence (Singh, 1995), we followed 
procedures advised by Mullen (1995). Bilingual translators were invited to do back-
translation.  
Then, the questionnaires were distributed among project managers who had been 
in charge of particular KBS outsourcing project in the sample Korean companies. A total 
of 49 usable replies were received. 
Profiles of responses are summarized in the following tables. The launching time 
of surveyed KBS ranges from September 1997 to March 2003 and all of these KBS except 
one are still in operation. 
Table 4.2 descriptive statistics of respondent companies and KBSs 
1) KBS type 
KBS Type Frequency Percent 
Credit rating system 20 33.3 
Analytical CRM 7 11.7 
Loan assessment system 24 40.0 
Credit rating system & 
Loan assessment CRM 
3 5.0 
Others  6 10.0 
Total 60 100.0 
 
2) User number 
User Number Frequency Percent
<= 100 8 13.3 
101 – 500 19 31.7 
501 – 1000 16 26.7 
> =1000 9 15 
Missing  8 13.3 
Total 60 100.0 
 
3) Contract:  
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Contract Type Frequency Percent
Loose standard fee-for-service contract 14 23.3 
Tight fee-for-service contract 34 56.7 
Mixed fee-for-service contract 9 15 
None of the above 1 1.7 
Missing  2 3.3 
Total 60 100.0 
 
4) Other experience with the same service provider: 
Other experience Frequency Percent
Yes 35 58.3 
No 17 28.3 
Missing  8 13.3 
Total 60 100.0 
 
5. Results and analysis 
5.1. Analysis method: PLS  
Partial Least Squares (PLS) is chosen as our analysis tool due to several considerations. 
Firstly, PLS is a powerful method because of the minimal demands on measurement 
scales, sample size, and residual distribution. The minimal sample size required is Max 
(10 times the number of predicting latent variables impacting one criterion LV). Therefore, 
our available 60 data sets for analysis, which are all obtained painfully on organizational 
level without exception, is thus in an adequate sample size . In addition, our data collected 
are non-normal distributed and pose multicollinearity problems.  
Secondly, besides theory confirmation PLS is also good at suggesting where 
relationship might or might not exist and suggesting propositions for later testing. 
Therefore, PLS is an ideal tool for predictive applications where structural relationships 
among concepts is of prime concern. (Chin, 1997) Here, the knowledge management 
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approach to examining IT outsourcing success is a completely new attempt, and there is 
no strong theory available for us to do further tests and modifications. But whether and 
how knowledge sharing factors together with outsourcing relationship factors might 
predict final success is our primary interest.  
Lastly, PLS is considered better suited for explaining complex relationships (Chin, 
1997). Wold (1985) comments that “in large, complex models with latent variables, PLS 
is virtually without competition.” This feature of the PLS method ideally meets our goal of 
representing concepts from several IS research areas in one research model and examining 
structural relationships among them.  
5.2. Construct reliability and validity 
Constructs’ face validity and content validity are established during questionnaire design 
process and also by expert previews of the research model and the questionnaire. Further 
results of construct reliability and validity are shown in the following table 5.2. 
Internal consistency, as measured by Cronbach’s Alpha, ranges from 0.7364 to 
0.9033, except one construct: client knowledge codifiability. The occurrence of such low 
Cronbach’s Alpha values can be attributed to the immature measurement method for this 
new concept. Composite reliability (see following formula), which is similar to 
Cronbach’s Alpha, result from 0.818 to 0.935, all above the acceptable lower limit of 0.7 
(Chin, 1998).  
For convergent validity, 2 tests are used: item-to-total correlation (output from 
SPSS), and Average Variance Extracted (AVE) (Fornell & Larker, 1981), which should be 
>0.5. As shown in the results, all AVE values meet this requirement. 
Composite reliability and AVE are calculated using following formulae:  
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In both equations, if F is set at 1, then iiΘ  = 1- iλ ² 
Table 5.2a Reliability analysis for measures  
  Alpha Composite reliability   item-to-total factor loading AVE 
SysQual1 0.7402 0.894 

















UserSat1 0.7543 0.847 
UserSat2 0.6695 0.781 
UserSat3 0.7679 0.856 
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0.833 
  
   Training3 0.5738 0.799 
0.717
  





  Alpha 
Composite 
reliability   item-to-total factor loading AVE 
Clicodi1 0.3832 0.832 Client 
codifiability   
0.5334 
   
0.818 
   Clicodi2 0.3832 0.832 
0.692
  





  VenCodi2 0.5831 0.890 
0.792 
  
Client absorptive 0.7777  0.875  CliAb1 0.5688 0.799 0.700
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 CliAb3 0.6632 0.860 
 
 
VenAb1 0.7389 0.879 
VenAb2 0.8707 0.948 
Vendor 
absorptive 
capacity   
0.8945 
   
  
0.935 
   








  Alpha 
Composite 
reliability   item-to-total factor loading AVE
commitment1 0.7278 0.854 
commitment2 0.8376 0.919 

















Conflict1 0.8249 0.917 
Conflict2 0.6441 0.806 

















Trust1  0.8053 0.896 
Trust2 0.6845 0.810 
Trust3 0.7882 0.885 

















For testing discriminant validity, we follow the procedures given in Fornell and 
Larker (1981). After obtaining AVEs for each construct, we examine whether AVE > γ², 
where γ² is the squared correlation between the two related constructs. This condition of 
discriminant validity is upheld (see pair wise construct correlations in Appendix C).   
5.3. Testing the model 
With validated constructs, the measurement model is run under PLSGraph (version 
2.91.02.08). Hypothesis testing results are summarized in the following figure.  
On the dependent variables side – “KBS outsourcing success”, for hypotheses 1 – 
5, H1 (β= 0.344, t-statistic= 2.4822, p< 0.01), H2 (β= 0.398, t-statistic= 2.7287, p< 0.01),  
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H3 (β= 0.251, t-statistic= 1.6439, p< 0.05) and H4 (β= 0.465, t-statistic= 2.7787, p< 
0.01)are all supported.  
Such results confirm the relationships among IS success model variables: objective 
System quality as well as subjective User satisfaction are both found to have a strong 
positive effect on use. Meanwhile, good System quality also contributes to higher User 
satisfaction. Next, our inclusion of service quality variables into the success measures is a 
new attempt, and we are glad to detect significant positive relationships between system 
update and system use which supports our view that for advanced information system like 
KBS, specially important service like system update will do good to the overall success. 
We will discuss these results in detail later. 
Next let’s look at results for left-hand independent variables. For hypotheses 6 – 
11, H6a (β= 0.132, t-statistic= 2.1011, p< 0.05), H8a (β= 0.296, t-statistic= 2.1529, p< 
0.05), H8b (β= 0.311, t-statistic= 2.7917, p< 0.01), and H10 (β= 0.343, t-statistic= 2.9104, 
p< 0.01) are all supported by the data collected. This shows a preliminary support for the 
validity of applying the knowledge sharing framework here. 
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Figure 5.3 Hypothesis testing results using PLS 
 
As we can see now, client knowledge codifiability and client absorptive capacity 
would increase KBS system quality. On the other hand, client absorptive capacity and 
client-vendor relationship commitment would promote user satisfaction toward the KBS.  
One thing to note is that the supported hypotheses only contain client side 
constructs with vendor side constructs appearing to be of no influence. This signals the 
failure of our attempt to pick up the missing part of the story from the vendor point of 
view.     
Equally surprising, two out of three in the vendor-client relationship constructs are 
found to have no power over the success of outsourced KBS, despite widely spread belief 










































1991; Sabherwal, 1999). Only the Commitment to this relationship would significantly add 
to User Satisfaction.  
However, it can be easily detected that above results form a pattern that is very 
supportive of our proposed research model. That is, at least one construct from each 
property of the knowledge sharing process is validated by the analysis. 
6. Discussion  
To sum up the previous section, we should say that the above findings in general 
support major hypotheses in our proposed research model that is built based on the 
knowledge sharing framework, which preliminarily suggests the strength of employing a 
knowledge management perspective in understanding success factors for advanced 
information system development like KBS. Table 6 summarizes all results from hypotheis 
testing in this study before our further discussion. 
Table 6 Hypotheses supported by this study 
Hypothesis 1:  There is a positive relationship between system quality and use. 
Hypothesis 2: There is a positive relationship between user satisfaction and use.  
Hypothesis 3: There is a positive relationship between system quality and user 
satisfaction.  
Hypothesis 4: There is a positive relationship between system update and use. 
Hypothesis 6a: There is a positive relationship between client knowledge codifiability 
and system quality. 
Hypothesis 8a: There is a positive relationship between client absorptive capacity and 
system quality/user satisfaction. 
Hypothesis 8b: There is a positive relationship between client absorptive capacity and 
user satisfaction. 




KBS outsourcing success 
Our findings provide support for the reasoned relationships between technical, 
semantic and effectiveness level IS success measures. This is a progress from previous IS 
outsourcing success studies that have used single or limited number of success variables. 
Positive overall feelings for the information system will lead to more frequent use 
and use of more system functionalities, which in turn would hopefully bring about desired 
technological and financial benefits on the organizational level. This is especially true for 
such advanced computer applications as KBS. Today, many companies have their own 
intranet on which many applications and information systems are running. It is likely that 
employees will use intranet email services even if they find some of the features 
unsatisfactory since there are no other alternatives. However, it is not the case with a 
KBS/ES where experts can well do without the assistance of such ‘machines’. Therefore, 
user satisfaction is essential to ensure actual use. And only when the KBS is used, can the 
value of expertise be greatly amplified by the high-end technology and organizations 
perceive great benefits. Likewise, good system quality is also essential guarantee for more 
frequent use, which is quite straightforward. Further, the cause-effect relationship between 
System Quality and User Satisfaction gives us more implications by relating floating 
subjective measurement to manageable standards. Such relationship provides guidelines 
for IT managers in their efforts to promoting user satisfaction.  
However, our evidence further shows that user satisfaction alone may be 
insufficient to guarantee actual use. System update and user training also lead to increased 
system use. These findings offers a more complete picture of KBS outsourcing success 
and also proves the necessity to encompass service quality dimension into IS success 
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measurement in future research. Also, they helps us foresee more future studies in this 
regard. 
One thing worthy of mentioning is that more attention should be paid to searching 
for determinants for service quality constructs such as system update and user training and 
also for the relationships between such determinants and other predictors already 
identified.   
Property of shared knowledge 
One knowledge property – codifiability of shared knowledge – is tested in this 
study. High degree of codifiability of client knowledge means detailed documentation of 
target tasks and externalization of implicit knowledge residing in domain experts through 
all kinds of communication channels. Such preparation raised the level of transparency 
between client and vendor and would help vendor personnel to better understand user 
needs and requirements, which can be in turn translated into tailored system design and 
more efficient system implementation. Thus, better knowledge codifiability is beneficial to 
system quality. 
Property of organizations 
Higher Absorptive capacity of client indicates that client employees have rich 
experience from similar previous activities and therefore are familiar with KBS-related 
topics and IS system development issues. This facilitates client employees in 
communicating with the vendor in the same language, so that the client can respond fast 
and appropriately. On the other hand, the fast appreciation of the vendor’s expertise 
passed on improves user’s understanding of the implemented KBS and speeds up the 
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learning process. Users would be more competent in using the new KBS and therefore, 
they would be more satisfied. 
Property of relationship between organizations  
Unlike previous IS outsourcing success studies, relationship quality constructs are 
not hypothesized to directly affect organizational benefits, but through user satisfaction 
and system use. Commitment, defined as the degree of support and resources (personnel, 
financial resources, etc.) devoted by client and vendor, will positively increase users’ 
overall satisfaction. Such result, though weak, to some extent help to validate the third 
dimension in the knowledge sharing framework (Argote, 1999; 2003) that have seldom 
addressed. However, Conflict, defined as degree of incompatibility of activities, resource 
share, and goals between client and vendor and trust, defined as the confidence in the 
other party’s fulfillment of obligations and benevolence, are not proved to influence user 
satisfaction despite strong theoretical support. Possible explanations can be: most 
respondents (58.3%) had have cooperation experience with current service provider. 
Therefore, situations of disagreement and conflict should have been experienced during 
their earlier cooperation. And only trusted vendors would be invited for new projects. 
What’s more, 56.7% of the outsourcing contracts signed are tight contracts, which means a 
lot of related issues had been settled at the beginning.   
Such mixed findings concerning outsourcing relationship quality suggest that more 
integration work needs to be done in order to take the new knowledge sharing perspective 
into understanding IS outsourcing success factors.  
Vendor side constructs  
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Codifiability of vendor knowledge, absorptive capacity of vendor both seem to be 
irrelevant in any hypothesized path. This is probably due to our data collection method. 
All of our respondents are from client side companies. It is understandable that clients 
may not able to provide correct information regarding their service provider. However, 
seen from the verified relationship between client side factors and dependent variables, we 
have good reason to believe that properties of shared knowledge and properties of 
organization do have impact on the success of outsourced KBS implementation. 
Implications for practitioners  
KBS outsourcing practitioners can devote efforts in more areas based on our model. 
First of all, to realize expected benefits from installed KBS on the organizational level, IT 
managers or project managers need to ensure actual use of the newly implemented 
systems. But still employees may refuse or be reluctant to use if they are not satisfied with 
the IS, the system quality is poor, or if they are not given enough support from the IT 
department in updating the IS to reflect constant market, technological and regulatory 
changes. This reminds IT managers of the importance of soft elements like service and 
user support provided for end user computing applications, which should be practiced on a 
long-term basis. Next, in addition to regular system update, to score high in user 
satisfaction, several things need to be paid attention to. Firstly, sufficient documentation 
preparation concerning target tasks should be done before launching the KBS project and 
the same requirement shall be informed of the vendor. Secondly, to mitigate the 
undesirable effect of knowledge recipient’s absorptive capacity on owner’s willingness to 
share knowledge, management of client organization shall align its goals and expectations 
toward the new KBS with that of the service provider’s to the full extent beforehand and 
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communicate such efforts to project team members in order to eliminate misunderstanding 
and unnecessary worries. Thirdly, energy should be devoted to nurturing a healthy 
relationship with service providers to build up trust, commitment and mutual 
understanding.  
7. Limitations  
The literature on IT/IS outsourcing is growing in abundance. In this paper, a new 
theoretical perspective has been uncovered to explain knowledge-based system 
outsourcing success. However, like most others, this study is still telling the story from the 
client’s perspective rather than the vendor’s. 
Seondly, we need to carry out the study in more than one countries that have 
different cultural backgrounds so as to validate the research model on a cross-cultural 
level. 
8. Conclusion 
A major motivation for this study was to examine outsourcing success of a particular type 
of information system: knowledge based systems – what the other success factors are 
besides the dominant element of outsourcing relationship quality; how to develop a 
research model accounting for the unique knowledge-intensiveness feature of KBS that 
differentiates it from transaction processing systems. And the study managed to introduce 
a new theoretical perspective from knowledge management and organizational learning 
into the IT/IS outsourcing area. The findings of the study suggest that the long tradition of 
IT/IS outsourcing practice can also be subject to knowledge management principles that 
are receiving more and more attention. Addressing knowledge-related factors – 
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characteristics of knowledge to be shared among sourcing organization and outsourcer, 
characteristics of the involving organizations, together with conventional wisdom in 
managing inter-organizational relationships will be the new approach worthy of future 
research.  
Our proposed research model is only applied to KBS outsourcing and our findings 
provider preliminary support for the validity of this approach. More future studies can be 
expanded into other types of knowledge-intensive IS (e.g. Knowledge management 
systems) outsourcing projects, so as to test the vitality of the knowledge sharing 
perspective in examining IS outsourcing success. 
In addition, Cross-cultural validation of the proposed model can be carried out 
among western and oriental countries. 
Also, improvement can be made with respect to each dimension of the knowledge 
sharing framework. Existing variables can be refined, for example the “motivation” factor 
we discussed earlier. Other possible factors can be identified that may also exert influence 
on knowledge sharing outcome during outsourcing projects to implement knowledge 
intensive IS. This is particular so for the ‘relationship between units’ dimension. Further, 
development and validation of these constructs’ operarationalization methods are needed 
for future empirical research.  
Lastly, it is likely that there is moderating or mediating effect undetected between 
predictive constructs and outsourcing success. For example, Kim (2001) considered 
‘partnership quality’ to be a mediator between knowledge sharing and outsourcing success 
and ‘organizational capability’ to be a moderator between the above two.    
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Appendix A 
Some notes on IT/IS outsourcing contracting  
Once the outsourcing option wins over the internal implementation option, the 
problem of how to draw up a proper outsourcing contract arises.  
1. Incentive problem. There has been a line of research derived from 
economics studies – most notably, the Incomplete Contracting Theory (e.g. Hart & Moore, 
1990) – that opts for theoretical discussions of outsourcing contracting from a “property 
rights approach”. (For more comprehensive references list on Incomplete Contracting 
Theory and the Property Rights Approach, refer to Hart & Moore, 1999; Maskin & Tirole, 
1999; Walden, 2003) The major concern of this discussion is the assignment of asset 
property rights among parties according to whose investment would be most important in 
generating gains of that asset. Recent progress (working paper by Walden, 2003) takes 
into consideration the different ownership structures for physical, human and intellectual 
assets respectively. To summarize, this line of research deals with the incentive problem – 
how to induce parties to invest for socially optimal returns.  
Unfortunately, rooted in the traditional quest of organizational theory for firm 
nature and boundary, the above mentioned property rights approach is limited. 
2. Measurement problem. In addition to ensuring effective incentives, the 
service recipient should be able to specify what service is needed and verify the receipt of 
such service, especially under rapidly changing technology and market conditions. Aubert 
et al. (1996) pointed out that the difficulty to specify contractual provisions for service 
measurement is more serious in outsourcing software development projects than in 
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outsourcing operations activities because results are usually not visible until upon 
completion.   
3. Flexibility problem. Closely connected to unpredictable marketplace and 
rapidly changing technologies are more than service measurement difficulties. They can 
also be concerns like penalty for default, contract termination and other contingency 
situations that need to be cautiously and carefully negotiated (Lacity & Hirschheim, 1993). 
By taking care of these miscellaneous practical issues, flexibility of outsourcing contract 
increases. 
Outsourcing contract and IOR Despite the focus on the intangible respect of 
outsourcing IOR, it’s noteworthy that the IT outsourcing literature also expressed strong 
interest in how to balance between the two important management mechanisms – formal 
structural control (contract) and intangibles embodied in “relationship”, “partnership”, or 
“strategic alliance”. The role assumed by outsourcing contract as the natural artifact to 
analyze IOR and to govern the behavior of participating parties is emphasized by many 
(e.g. Walden, 2002; Lacity & Hirschheim, 1993; DiRomualdo & Gurbaxani, 1998). 
Saunders et al. (Saunders et al., 1997) found through content analysis of key words 
and phrases from interviews that companies with loose contract viewed their outsourcing 
arrangements as a failure. Meanwhile, it is noted that IORs should be differentiated and 
constructed accordingly in order to be aligned with client organization’s “strategic intent” 
for IT outsourcing (DiRomualdo & Gurbaxani, 1998). Also, Lacity and Hirschheim (1993) 
provided a checklist to ensure a comprehensive and flexible outsourcing contract. Such 
contractual provisions should include service level agreement penalty/reward, evaluation 
measures, etc.  
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Appendix B 




Today contracting out an organization’s IT functions to outside vendors has been 
increasingly popular. The banking and financial industry, particularly, has a long tradition 
of such inter-organizational collaboration in their back office operations. Banks and other 
firms too have been trying to implement intelligent information systems like Knowledge 
Based Systems (or Expert Systems) to further enhance efficiency.  
 
The development of knowledge based information systems differs from others in that it 
requires sharing of domain expertise between client and vendor, and a good relationship 
between the two parties is beneficial. Therefore, we are conducting this research to find 
out factors that might influence the success of Knowledge Based System Outsourcing, 
with special attention to knowledge sharing process and outsourcing relationship 
elements.  
 
It will take about 25 minutes to fill out this questionnaire. We really appreciate your 
participation. If you fill in the below, we will send you our research results with pleasure.
 
        Your e-mail address or fax #: (                                                                 ) 
 
The data in this questionnaire will be used only for the statistical analysis and your 




Department of Information Systems 
School of Computing 
National University of Singapore 
 
September 3, 2003 
70 
PART 0: ABOUT THE KBS 
 
Knowledge Based Systems (KBS) are computer systems that are programmed to 
imitate human problem-solving by means of artificial intelligence and reference to a 
database of knowledge on a particular subject.  
 
Please choose from below only ONE Knowledge Based System outsourcing 
project that you participated, and you will answer the remaining questions based on your 


















¾ When was the launching date of this KBS?   ______________ (month/year) 
 
¾ Is your company currently using this KBS?   Yes (   )         No (   ) 
 
¾ If yes, how many employees are currently using this KBS? _______ 
 




PART 1: CONTRACT PROPERTIES 
 
This section asks about the type of that contract that your company has signed with 
your service provider concerning the KBS project. Please tick in the most appropriate 
box for each question after careful consideration. 
 




1. Credit rating system (   ) 
2. Analytical CRM (   ) 
3. Loan assessment system (   ) 
4. Portfolio management system (   ) 
5. Credit card fraud detection system (   ) 
6. Risk evaluation system (   ) 
  
 Others (please specify): 
_______________________________________________ (   ) 
1. short-term contract (   ) 
2. long-term contract (   ) 
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2. Contract content 
 




PART 2: THE QUALITY OF CIENT/VENDOR RELATIONSHIP 
 
The following questions are intended to evaluate the outsourcing relationship 
quality in your KBS project. Five relationship attributes will be evaluated: Commitment, 
Conflict, Relationship Satisfaction, Trust, and KBS Sponsorship. Please tick in the most 




disagree Disagree Neutral Agree 
Strongly 
agree 
1. We and our service provider faithfully 
devoted personnel, financial and other 
resources to the project.  
(   ) (   ) (   ) (   ) (   ) 
2. Our service provider performed pre-
specified agreement very well. (   ) (   ) (   ) (   ) (   ) 
3. We faithfully provided support that was 
stipulated in the agreement. (   ) (   ) (   ) (   ) (   ) 
4. We and our service provider always tried to 




disagree Disagree Neutral Agree 
Strongly 
agree 
1. We and out service provider had major 
disagreements over each other’s business 
objectives and policies. 
(   ) (   ) (   ) (   ) (   ) 
2. We and our service provider had major 
disagreements over the assignment of (   ) (   ) (   ) (   ) (   ) 
1. Single task contract (where a vendor is only involved in system development 
work, but not in on-going system maintenance and update tasks)  (   )
2. Multi-task contract (where a vendor is also responsible for complementary 
tasks, e.g. system maintenance and update, user support, in some cases even 
more new system development) 
(   )
1. Loose standard fee-for-service contract: where a client signs a vendor’s standard 
off-the-shelf outsourcing contract, which contains loosely defined requirements but 
is considered by the client to be acceptable. 
(   )
2. Tight fee-for-service contract: where a client includes additional contractual 
clauses and amendments to a vendor’s standard off-the-shelf contract. Such clauses 
can be: performance measurement or penalty for vendor’s nonperformance. 
(   )
3.  Mixed fee-for-service contract: where client requirements are defined in detail for 
the initial contract period, but loosely defined for the remaining period.  (   )
4.  None of the above (e.g. long-term partnership agreement, alliance agreement, etc.) (   )
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human and physical resources. 
3. We and our service provider had difficulty 
adapting to each other’s culture and 
opinions. 
(   ) (   ) (   ) (   ) (   ) 
4. In reflection, we felt hostility towards our 
service provider. (   ) (   ) (   ) (   ) (   ) 
 
3. Relationship Satisfaction 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our relationship with the service provider 
was productive. (   ) (   ) (   ) (   ) (   ) 
2. The time and effort we had spent in the 
relationship with our service provider was 
worthwhile. 
(   ) (   ) (   ) (   ) (   ) 
3. In reflection, the relationship between our 




disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our service provider was always sincere to 
us. (   ) (   ) (   ) (   ) (   ) 
2. We believed the information that our vendor 
provided. (   ) (   ) (   ) (   ) (   ) 
3. Our service provider always made decisions 
to our benefit. (   ) (   ) (   ) (   ) (   ) 
4. We believed that our service provider kept 
our interests in mind. (   ) (   ) (   ) (   ) (   ) 
5. We were confident in our service provider’s 
competence. (   ) (   ) (   ) (   ) (   ) 
  
5. Project sponsorship 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our executive(s) in charge of the KBS 
project closely monitored the entire process 
of the project. 
(   ) (   ) (   ) (   ) (   ) 
2. Our executive(s) in charge of the KBS 
project elicited all necessary help from rest 
of the organization for the project. 
(   ) (   ) (   ) (   ) (   ) 
3. Our executive(s) in charge of the KBS 
project supported the project with all 
necessary resources. 




PART 3: PROPERTIES OF THE SHARED KNOWLEDGE  
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This section asks about the properties of the shared knowledge reflected in the KBS, 
both from your organization and from your service provider. Please tick in the most 
appropriate box for each question after careful consideration. 
 
1. Codifiability of client knowledge 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. The target task procedures and other relevant 
information were documented (e.g. 
manuals, instructions, policies) in order to 
support the KBS development.  
(   ) (   ) (   ) (   ) (   ) 
2. The domain knowledge that hadn’t been 
documented was expressed in words 
through interviews, discussions with our 
service provider. 
(   ) (   ) (   ) (   ) (   ) 
3. Our service provider often asked for more 
information, materials and explanations 
about the target task. (R) 
(   ) (   ) (   ) (   ) (   ) 
 
2. Complexity of client knowledge 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. There’s a clearly defined body of knowledge 
which can guide the target task done by the 
KBS. (R) 
(   ) (   ) (   ) (   ) (   ) 
2. There often appeared exceptional situations 
that require different methods to deal with 
in the target task which is now done by the 
KBS. 
(   ) (   ) (   ) (   ) (   ) 
3. To carry out the target task, the KBS needed 
many information sources (e.g. government 
regulations, customer information, etc.). 
(   ) (   ) (   ) (   ) (   ) 
 
3. Codifiability of vendor knowledge 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our service provider’s KBS development 
practice was documented (e.g. manuals, 
instructions) to facilitate the KBS project.  
(   ) (   ) (   ) (   ) (   ) 
2. Expertise from our service provider that 
hadn’t been documented was expressed in 
words through training and discussions with 
our personnel.  
(   ) (   ) (   ) (   ) (   ) 
3. We often asked our service provider for 
more information, materials, and 
explanations about system update and 
maintenance. (R) 
(   ) (   ) (   ) (   ) (   ) 
 
4. Complexity of vendor knowledge 
 Strongly 




1. There’s a clearly defined body of knowledge 
which can guide the KBS development and 
implementation work. (R) 
(   ) (   ) (   ) (   ) (   ) 
2. There often appeared exceptional situations 
that require different methods to deal with 
in the KBS development process. 
(   ) (   ) (   ) (   ) (   ) 
3. To develop a KBS, many information 
sources and skills were needed (e.g.  Data 
mining, statistical models, hardware 
platform). 




PART 4: PROPERTIES OF CLIENT AND VENDOR ORGANIZATION IN 
KNOWLEDGE SHARING 
 
The following section is to measure how your company and your service provider 
were motivated to share knowledge with each other and how capable you were to absorb 
the knowledge. Please tick in the most appropriate box for each question after careful 
consideration. 
 
1. Vendor absorptive capacity  
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our service provider had rich experience 
with other clients in developing and 
implementing similar KBS. 
(   ) (   ) (   ) (   ) (   ) 
2. Our service provider had a clear 
understanding of what information was 
needed for developing the KBS. 
(   ) (   ) (   ) (   ) (   ) 
3. Our service provider was successful in 
capturing and representing our domain 
expertise through the KBS. 
(   ) (   ) (   ) (   ) (   ) 
 
2. Vendor Motivation to share knowledge 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our service provider worried that sharing 
with us the knowledge about KBS 
development skills would be a potential 
threat to their business. (R) 
(   ) (   ) (   ) (   ) (   ) 
2. Our service provider worried that we could 
later sell KBS that was to be developed to 
other companies. (R) 
(   ) (   ) (   ) (   ) (   ) 
3. Our service provider saw great benefits (e.g. 
enhancing their KBS development 
expertise) in sharing knowledge with us.  
(   ) (   ) (   ) (   ) (   ) 
4. Our service provider worried that they would 
lose subsequent projects by sharing 
knowledge with us. (R) 
(   ) (   ) (   ) (   ) (   ) 
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5. Our service provider never attempted to 
reserve important information related to the 
KBS project. 
(   ) (   ) (   ) (   ) (   ) 
 
3. Client absorptive capacity 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. We had rich experience with other IT 
company in developing and implementing 
similar information systems. 
(   ) (   ) (   ) (   ) (   ) 
2. We had a clear understanding of state-of-the-
art of the KBS technology (e.g. data mining, 
statistical models). 
(   ) (   ) (   ) (   ) (   ) 
3. Our IT workforce had the competence to 
learn the KBS technology from our service 
provider. 
(   ) (   ) (   ) (   ) (   ) 
 
4. Client motivation to share knowledge 
 
5. Fitness of vendor/client knowledge 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. We and our service provider had a common 
language on best practice related to the 
KBS. 
(   ) (   ) (   ) (   ) (   ) 
2. We and our service provider had a common 
language on KBS development techniques 
(e.g. data-mining and statistical models). 
(   ) (   ) (   ) (   ) (   ) 
3. We and our service provider had a common 
language on system implementation and 
management issues. 




PART 5: KBS-SPECIFIC PROPERTIES 
 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. We worried that sharing our domain 
knowledge with the service provider could 
do harm to our company’s business. (R) 
(   ) (   ) (   ) (   ) (   ) 
2. Sharing domain knowledge with our service 
provider could hurt our employees’ morale 
(e.g. losing control of his/her work, 
reallocation, or even lay-off). (R) 
(   ) (   ) (   ) (   ) (   ) 
3. Our service provider could reveal our 
business secrets to other companies (e.g. in 
cooperation with our competitors). (R) 
(   ) (   ) (   ) (   ) (   ) 
4. We were willing to tell our service provider 
whatever we know concerning the project. (   ) (   ) (   ) (   ) (   ) 
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This section is to examine three KBS-specific characteristics that may decide 
whether or not your KBS project was a success. Please tick in the most appropriate box 
for each question after careful consideration. 
 
1. System update 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. The KBS was checked regularly for 
updating. (   ) (   ) (   ) (   ) (   ) 
2. The task to update the KBS was always 
carried out in time. (   ) (   ) (   ) (   ) (   ) 
3. The content of the KBS was always kept up-
to-date. (   ) (   ) (   ) (   ) (   ) 
 
2. User training 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our user(s) was given sufficient training on 
how to use the KBS beforehand. (   ) (   ) (   ) (   ) (   ) 
2. The training session(s) was very effective.  (   ) (   ) (   ) (   ) (   ) 
3. Our user(s) was able to operate the KBS 




PART 6: KNOWLEDGE BASED SYSTEM OUTSOURCING SUCCESS 
 
The following questions are intended to measure how successful your KBS 
outsourcing deal was. We are going to measure the success from the perspectives of both 
the company and the users of the system. Please tick in the most appropriate box for 
each question, after careful consideration.  
 
1. System quality 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. The KBS was easy to use.  (   ) (   ) (   ) (   ) (   ) 
2. The KBS-user interface was user-friendly. (   ) (   ) (   ) (   ) (   ) 
3. The KBS’s response time was satisfactory. (   ) (   ) (   ) (   ) (   ) 
4. The KBS was reliable (e.g. error report rate, 
break-down rate being low).  (   ) (   ) (   ) (   ) (   ) 
5. The KBS was developed for easy 
maintenance. (   ) (   ) (   ) (   ) (   ) 
 
2. Output quality 
 Strongly 




1. Output from the KBS matched our user’s 
expected result most of the time.  (   ) (   ) (   ) (   ) (   ) 
2. Output from the KBS was presented in a 
way that can be easily understood by our 
user(s).  
(   ) (   ) (   ) (   ) (   ) 
3. Output from the KBS was sufficient and 
complete. (   ) (   ) (   ) (   ) (   ) 
4. It often took our user’s great efforts to refine 
and edit the KBS output before using it. (R) (   ) (   ) (   ) (   ) (   ) 
5. Our user was satisfied with the KBS output. (   ) (   ) (   ) (   ) (   ) 
 
3. User satisfaction 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our users considered the KBS to be 
productive. (   ) (   ) (   ) (   ) (   ) 
2. Our users considered that the time and effort 
spent on developing the KBS was 
worthwhile. 
(   ) (   ) (   ) (   ) (   ) 
3. Overall, our users considered the KBS to be 
satisfactory. (   ) (   ) (   ) (   ) (   ) 
 
4. Use (please answer these  3 questions here if the KBS is still being used) 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Our users used the KBS to the full extent. (   ) (   ) (   ) (   ) (   ) 
2. Our users used all the available 
functionalities provided by the KBS (   ) (   ) (   ) (   ) (   ) 
3. Our users used the KBS as frequently as 
possible. (   ) (   ) (   ) (   ) (   ) 
 
5. Business benefits 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. The KBS strengthened the related business 
section in our company. (   ) (   ) (   ) (   ) (   ) 
2. We enhanced our IT competence in the 
business area now using the KBS. (   ) (   ) (   ) (   ) (   ) 
3. We realized financial savings from this KBS 
outsourcing project. (   ) (   ) (   ) (   ) (   ) 
4. We increased control of IS expenses through 
this KBS outsourcing project. (   ) (   ) (   ) (   ) (   ) 
5. We increased access to skilled IT personnel. (   ) (   ) (   ) (   ) (   ) 
6. We reduced the risk of technological 
obsolescence. (   ) (   ) (   ) (   ) (   ) 
7. We felt that this KBS outsourcing project is 
beneficial overall. (   ) (   ) (   ) (   ) (   ) 
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6. Direct user benefits 
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. The KBS improved user’s work 
environment.  (   ) (   ) (   ) (   ) (   ) 
2. The KBS reduced the effort it used to take to 
conduct the target task. (   ) (   ) (   ) (   ) (   ) 
3. The KBS improved user’s problem-solving 
performance (e.g. higher efficiency, better 
accuracy, etc.). 
(   ) (   ) (   ) (   ) (   ) 
4. The KBS allowed the user to make use of 
his/her expertise in a better way (e.g. 
devoting more time to more important 
tasks). 
(   ) (   ) (   ) (   ) (   ) 
5. Overall, user(s) felt that the KBS influenced 
him/her in a positive way. (   ) (   ) (   ) (   ) (   ) 
 
7. Indirect user benefits   
 Strongly 
disagree Disagree Neutral Agree 
Strongly 
agree 
1. Employees from other related departments 
feel that the KBS brought inconvenience to 
their work.  
(   ) (   ) (   ) (   ) (   ) 
2. Employees from other related departments 
felt that the KBS facilitated their daily 
work. 
(   ) (   ) (   ) (   ) (   ) 
3. Employees from other related departments 
felt that the KBS improved their job 
performance. 
(   ) (   ) (   ) (   ) (   ) 
4. Overall, employees from other related 
departments felt that the KBS influenced 
them in a positive way. 




PART 7: COMPANY INFORMATION 
 
1. Name of the company: ____________________________________________ 
2. Revenue in 2002:_____________________________(in million dollars) 
3. Number of employees: ______________________________ 
4. IT budget in 2002:______________________________(in million dollars) 
5. The earliest IT outsourcing practice in your company started roughly from year 
______ 
6. Roughly speaking, how many IT outsourcing projects has your company carried 
out so far? _____________ 
7. Had your company already begun business cooperation in other areas with the 
same service provider mentioned above before the KBS project? 
          Yes (     )                                                  No (     ) 
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Appendix C 
Construct correlations table  
                     OrgBene  Use     UserSati  Update Training CliCodi VenCodi  
 -------------------------------------------------------------------------------- 
 OrgBene       1.000 
 Use               0.327     1.000 
 UserSati        0.295     0.489     1.000 
 Update          0.092     0.499     0.433     1.000 
 Training        0.004     0.377     0.353     0.436     1.000 
 CliCodi         0.028     0.100     0.152     0.410     0.446     1.000 
 VenCodi       0.289     0.148     0.493     0.552     0.327     0.441     1.000 
 CliMotiv      -0.067    0.330     0.386     0.177     0.478     0.297     0.134 
 VenAbsor    -0.058   -0.226    -0.594    -0.544    -0.411   -0.265    -0.615 
 VenMotiv    -0.281   -0.294    -0.481    -0.452    -0.259   -0.198    -0.532 
 CliAbsor       0.034     0.346     0.424     0.338     0.195     0.245     0.302 
 Commit         0.019     0.290     0.612     0.481     0.482     0.442     0.471 
 Conflict        -0.290   -0.459    -0.478   -0.349    -0.352   -0.145    -0.411 






                  CliMotiv  VenAbsor  VenMotiv  CliAbsor  Commit Conflict  Trust    
 -------------------------------------------------------------------------------- 
 CliMotiv       1.000 
 VenAbsor    -0.382      1.000  
 VenMotiv    -0.081      0.526        1.000 
 CliAbsor       0.062     -0.355      -0.305       1.000 
 Commitme    0.444     -0.629      -0.341       0.308        1.000 
 Conflict       -0.481      0.496        0.399      -0.205       -0.453        1.000 
 Trust             0.234     -0.595      -0.381       0.446         0.552       -0.476    1.000 
  
 
 
 
 
 
 
 
 
